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. Payne “Dynamical Wave” ,
( ) .
$\frac{\partial\rho}{\partial t}+\frac{\partial(\rho v)}{\partial x}=0$ (1)
$\frac{\partial v}{\partial t}+v\frac{\partial v}{\partial x}=\frac{1}{\tau}(V_{opt}(\rho)-v)-\frac{a^{2}}{\rho}\frac{\partial\rho}{\partial x}$ (2)
, $a^{2}=- \frac{1}{2\tau}\frac{\partial V_{opt}(\rho)}{\partial\rho}>0$ (3)
, $\rho(x, t),$ $v(x, t)$ $x$ , $t$ , $\tau$
. , $V_{opt}(\rho)$ ,
Payne ) [10] Greenshield [12]
Kpt $=V_{0}(1- \frac{\rho}{\rho_{\max}})$ (4)















2 New Dynamical Model based on Experimental Data
. 2
.
2Time-series data on the velocity of each car. Carl is leading vehicle and Car2 is
following vehicle.
,
. $i$ $(i\in\{1,2\})$ $t$ $v_{i}(t)$ ,
$r(\tau)$ .
$r(\tau)=\langle v_{i}(t)v_{i+1}(t+\tau)\rangle_{t}$ (5)
$= \frac{\sum_{k}(v_{i}(t^{(k)})-\overline{v_{i}})(v_{i+1}(t^{(k)}+\tau)-\overline{v_{i+1}})}{\sqrt{\sum_{k}(v_{i}(t(k))-\overline{v_{i}})^{2}}\sqrt{\sum_{k}(v_{i+1}(t(k)+\tau)-\overline{v_{i+1}})^{2}}}$ , (6)





3 Correlation coefficient are plotted for given each reaciton time $\tau$ .







(2), (3) $\tau$ , .
$\frac{\partial v}{\partial t}+v\frac{\partial v}{\partial x}=\frac{1}{\tau(Tt)}[V_{opt}(\rho)-v\tau’(\frac{\partial v}{\theta t})\frac{\partial^{2}v}{\partial t^{2}}-v]-\frac{a^{2}}{\rho}\frac{\partial\rho}{\partial x}$ (7)
, $a^{2}=- \frac{1}{2\tau(\tau_{t})}\frac{\partial V_{opt}(\rho)}{\partial\rho}>0$ (8)
, (7) , ,
$\tau$ . ,
(1) (7) , .























4 Stability plot under the optimal velocity function [8].
4 Higher Order Approximation
,






$v\sim v_{0}+\epsilon v_{1}+\epsilon^{2}v_{2}+\epsilon^{3}v_{3}+\cdots$ (18)
, (1) (7) $\epsilon$
. (1)
$\epsilon^{2}$ : $\frac{\partial}{\partial X}(\rho_{1}(v_{0}-c_{g})+\rho_{0}v_{1})=0$ (19)
$\epsilon^{s_{:}}$ $\frac{\partial\rho_{1}}{\partial T}+\frac{\partial}{\partial X}(\rho_{2}(v_{0}-c_{g})+\rho_{2}v_{1}+\rho_{0}v_{2})=0$ (20)
$\epsilon^{4}$ : $\frac{\partial\rho_{2}}{\partial T}+\frac{\partial}{\partial X}(\rho_{3}(v_{0}-c_{g})+\rho_{2}v_{1}+\rho_{1}v_{2}+\rho_{0}v_{3})=0$ (21)
, (7)
$\epsilon^{0}$ : $V_{opt}=v_{0}$ , (22)
$\epsilon^{1}$ : $V_{opt}’= \frac{v_{1}}{\rho_{1}}$ , (23)
$\epsilon^{2}$ : $(v_{0}-c_{g}) \frac{\partial v_{1}}{\partial X}=\frac{1}{2\tau(0)}(V_{opt}’’\rho_{1}^{2}+2V_{opt}’\rho_{2}-2v_{2})+\frac{1}{2\tau(0)\rho_{0}}V_{opt}’\frac{\partial\rho_{1}}{\partial X}$, (24)
$\epsilon^{3}$ : $\frac{\partial v_{1}}{\partial T}+(v_{0}-c_{g})\frac{\partial v_{2}}{\partial X}+v_{1}\frac{\partial v_{1}}{\partial X}$
$= \frac{1}{\tau(0)}(\frac{1}{6}V_{opt}’’’\rho_{1}^{3}+V_{opt}’’\rho_{1}\rho_{2}+V_{opt}’\rho_{3}-v_{3})$
$+ \frac{1}{2\tau(0)}(V_{opt}’\frac{1}{\rho_{0}}\frac{\partial\rho_{2}}{\partial X}+V_{opt}’’\frac{\rho_{1}}{\rho_{0}}\frac{\partial\rho_{1}}{\partial X}-V_{opt}’\frac{\rho_{1}}{\rho_{0}^{2}}\frac{\partial\rho_{1}}{\partial X})$. (25)
. (20) (24) $\rho_{2},$ $v_{2}$ , $\phi_{1}$
Burgers .
$\frac{\partial\phi_{1}}{\partial T}=(\frac{2(v_{0}-c_{g})}{\rho_{0}}-V_{opt}’’\rho_{0})\phi_{1}\frac{\partial\phi_{1}}{\partial X}+(\frac{v_{0}-c_{g}}{2\rho_{0}}-\tau(0)(v_{0}-c_{9})^{2})\frac{\partial^{2}\phi_{1}}{\partial X^{2}}$ (26)
(21) (25) $\rho_{3},$ $v_{3}$ , $\phi_{2}$
$\Phi=\phi_{1}+\epsilon\phi_{2}$ , Higher Burgers
$\frac{\partial\Phi}{\partial T}=(\frac{2(v_{0}-c_{g})}{\rho_{0}}-V_{opt}’’\rho_{0})\Phi\frac{\partial\Phi}{\partial X}+(\frac{v_{0}-c_{9}}{2\rho_{0}}-\tau(0)(v_{0}-c_{g})^{2})\frac{\partial^{2}\Phi}{\partial X^{2}}$
$+ \epsilon\{-(\frac{3}{2}V_{opt}’’+\frac{1}{2}V_{opt}’’’\rho_{0})\Phi^{2}\frac{\partial\Phi}{\partial X}$
$-( \frac{2(v_{0}-c_{g})^{2}\tau(0)}{\rho_{0}}-2\tau(0)\rho_{0}(v_{0}-c_{g})V_{opt}’’+\frac{1}{2}V_{opt}^{\prime J})\frac{\partial}{\partial X}(\Phi\frac{\partial\Phi}{\partial X})$













c2 $\sim$ 0 , $\omega\sim k^{3}$
. ,
,





, $k$ $0$ ,
. , ,
$A\tau$ , .
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